


Backqround

The limno10gica1 proqram of the University of

Vermont has included a special study of the narrow southern

end of Lake Champlain between Fivemi1e Point and Lapham

Point. This part of the lake receives waste water dis-

charge from a new paper mill located on the New York

side of the lake just north of historic Fort Ticonderoga.

Water samo1es have been collected from the study

area before and after the plant beqan operation in early

1971. The waste water discharge enters the lake through

a submerqed diffuser which extends to the middle of the

main channel. A sampling grid was established i~ this

area and samples were collected in this area and samples

were collected and analyzed for a numher of constituents

and prooerties. Isopleth mans derived from the water

samp1inq program conducted after the oaper mill be~an dis­

charging waste water indicate the oresence of a plume

on the basis of chemical evidence above. As indicated

in Fiqures 1 to 3, dissolved oxyqen, conductivity, and

sodium aopear to show the pluming effect best. Surface

observations in the study area have recorded reddish-

brown discoloration of the water. The plume is fairly

'-arQ-e and either moves tothee"a'st "or to. mi d- la'kewhere

it is transported northward qivingthe plume a qe~iculate
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configuration, or it may simply form a vector path pointinq

northeast toward Lapham Point on the Vermont shore.

Aoplication of ERTS-l Imaqery to Water

Pollution Monitorinq

An examination of 10 October, ERTS-l coverage of

• Lake Chamolain in MSS bands four and five (.5 - .6 and

.6 - .7 micrometers) was conducted using the 9.5 inch

positive transparencies and the variable magnification

orovided by Baush and Lomb 240 Stereozoom ootics. ERTS-l

image number 15115 shows the study area described above

clearly and under 4X magnification the plume that had

been documented by chemical evidence in previous studies

was discovered visually on the imaqe. The pl~me is best

seen on MSS band 4 imagerv, but may also be recoqnized on

MSS band 5. where it appears as a darker tone in the con­

text of the generally lighter-toned, turbid lake water

characteristic of this portion of the lake. The MSS band

4 rendition may be seen in Fiqure 4 as reproduced by

Polaroid MP-3 copy canera equipment. An enhanced false~

color rendition reveals the plume ~ven more clearlYJ The

enhanced version wasnroduced using enlarqed positive

transparenci.es of r~SS bands 4, 5, a.nd 6as vi e\'1ed throuoh
\

Spectral Data Corporation1s multispectral viewer. Photo-

graphic reproduction was accomplished with the Polaroid

MP-3 copy c~mera.
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The discovery of this pollution plume on ERTS imagery

provides a considerable benefit in that its extent and

magnitude can now be observed remotely. The specific

limnological variables associated with the plume will

require additional samplinq in this area and will be

reported in subsequent a report.
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Approx: Scale
1:44,500

Figure 1. Distribution of sodium concentration
i n the di s ch(\ r ('f e area (m0 / 1 • ) •
Points represent the samp1in0 grid.
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Figure 2. Distribution of conductivity (micromohs)
in the discharge area.
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Fiqure 3. Distribution of dis~lved oxvaen
in the discharqe area. (mq /1.)
Low values are associated with the
discharqe olume.

6









10

Summary of Siqnificant Results

NASA Cat ~g0 ry 7. C. La ke Poll uti 0 n Surveys

A major waste water discharqe plume generated

by a larqe naper mill along the New York shore of Lake

Chamolain was visually detect~d on ERTS-l imagery. The

plume is best disolayed in 9.5 inch positive transparen­

cies of MSS bands 4 and 5. Observation of the maqnitude

and extent of this nlume is feasible, under maonification of

4 times. The chemical parameters of this ~lume have heen

documented by limnoloqical studies.

NASA CateQorv 8.E Imaqe Enhancement Techniques

An enhancement technique useful for documenting

the presence of waste water discharge plumes in Lake

Cham~lain utilizes Polaroid MP-3 copy camera equipment

and Spectral Data Cornoration's Multispectral viewer.

The 9.5 inch, ERTS-l, positive transparency is enlarged

ohotoqraphically throuqh the use of Polaroid MP-3 cony

camera to produce an enlarqed lantern slide siz~ positive

transparency. These are projected throuqh the multi-
.'. '

~pectral viewer for enhancement and the scene is viewed

. directly·on the screen or copied by an additional phGto­

9ra"~ic step. The technique is simple and produces rapid

results.




